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The 2-generation rat reproduction feeding study on 2,4-D has

been reviewed and classifisd as Core~minimum data. The calulated
and nominal NOEL's and the LEL's with their respective effects
are as follows.

FO parental toxicity. _
NOEL - 15(20) mg/kg/day.* '
LEL - 58(80) mg/kg/day, reduced male body weight.

Fl parental toxicity,
NOEL - 4(5) mg/kg/day.
LEL = 14(20) mg/kg/day, reduced female body weight.

Developmental toxicity, dose level cto dams.
NCEL - 7(5) mg/kg/day.
LEL - 26(20) mg/kg/day, reduced weight in Flb pups,

Noaminal dose levels administered 0, 5, 20, or 80 mg/kg/day.
* Calculated lowest dose ievel within the range consumed

by the animals at the nominal dose level administered
{(nominal dose level administered).
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DATA EVALUATION REPORT

- STUDY TYPE: Effects of 2,4-D on Two-enerations of Reproduction
in Rats '

TEST SUBSTANCE: 2,4-Dichlorophenoxyacetic Acid (2,4=D)

SYNONYMS§ 2,4-D TOX, CHEM. NO, 315

ACCESSION NO.: 259442-6 (Study in 5 Volumes)
. SPONSOR: Industry Task Forcé on 2,4=D Research Data (ITF)

TESTING FACILITY: Wil Research Laboratories, Inc, (WIL)
Ashland, OH 44805-9281

TITLEIQE REPORT: A Dietary Two-Generation Reproduction Study
in Fischer 344 Rats with 2,4-Dichlorcphenoxy-
acetic acid.

AUTHORS 3 Stanley Kopp, Patricia L Leist, Michael D
- Mercieca, Elaine J Tasker, Gabriela P Adam,
Mark D Nemec, Dean E Rodwell.
STUDY NO.: WIL-81137

TESTINT PERIOD: November 16, 1982 to May 15, 1984

REPORT ISSUED: July 26, 1985

PURITY OF TEST SUBSTANCE: ITF analysis 97.5%
WIL analysis Y5.8%

CORE GRADE: Minimum.

A. CONCLUSIONS ON THE EFFECT AND NO EFFECT LEVELS:

The effect levels and no effect levels are expressed as the
lowest dose level consumed within a measured dose level range.
The target or nominal dose levels adminittered, for reference
purposes only, are enclosed in parentheses(Discussed more fully
in the section on Study Design and Conduct). Dose levels
are given in mg/kg/day. : :

1.
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LEL. and NOEL ie‘expreesed in mg/kg/day

FO parental toxicity
LEL- 58(80), reduced body Weight.
NOEL- 15(20)
Fl parental toxicity
" LEL~ 14(20), reduced body weight.
NOEL~ 3,8(5)
Developmental toxicity
LEL- 26(20), Flb pup weight reduction.
NOEL- 7.2(5)

Target or nominal dose levels administered in the study are
0, 5, 20, or 80 mg/kg/day.

., In designating the LEL and the NOEL, several considerations
were applied. The lowest dose level in a range was used,
Although it might be expected that the highest dose level
within a range would initiate the toxicity, in a study on
reproduction, where effects may be development stage or
age specific as well a3 dose dependent, the highest dose level
is not totally appropriate. ~In the study under consideration,
the dose levels consumed varied widely during the study, and
it was not always possible to determine adequately the dose
level or the animal state at which the toxicity was initiated,
Thus, it seems appropriate to select, tor the LEL, the lowest
dose level possibly resultlng in the effec

The NOEL is also designated as the lowest dose level in the
range where no effects were observed. The upper dose level of
the range was rejected because the animals did not continuously
consume these levels. 1f they had, effects may have been
demonstrated. Thus, for safety considerations, the lrnwest
dose level within the range where no effects were observed
is designated the NOEL.

The appropriate dose level range for the NOEL for the Fl
female body welght reduction includes; a) the gestation and
lactation for the Flb pups(the Fl females were selected from
these pups), b) and the growth and develment of the Fl females,
c) and the gestation and lactatien for the F2a and F2b litters,
e) and for the 4 weeks of dosing after weaning the F2b litters,

The lowest dose level consumed during these perlods is considered
to be the NOEL.

Similarly, the NOEL for the Flb pups is the lowest dose level
consumed by P dams during the gestation and lactaticon for the
Flb litters,
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The effect and no effect levels from this study are also
presented as the target dose levels and the range in the amount
of test substance consumed, - The target dose levels are the dose
levels which were designed for the study and which the testing
laboratory attempted to deliver to the animals. The amounts of
test substance consumed are the actual dose-levels delivered to
the animals, at least as best could be determined from the
concentration of the test substance in the feed, food consump-
tions, and the animal weight for the week concerned. Since
th~ dogse levels are calculated for 1 week before they are
delivered, the actual delivered dose varied somewhat from these
anticipated dose-levels during the study.

Effact and No Effect Levels, with ranges

FO parental LEL and NOEL in mg/kg/day o
LEL- 80(58- 94)(3)( ), FO male body weight reduction,

80(71-86)(P)  , FO fenale budy wWeight reduction,
80(69-114)(0) y FO increase in length of-gestatiocn.
NONE : ¢ FO and Fl fertility.
- 20(15-22)(P)" , No FO male body weight reduction occurred.
20(18-21)(P) , No FO female body weight reduction,
20(18=- 35)(°) or no increased length of gestation occurred.

Fl parental LEL and NOEL in mg/kg/day

LEL- 20(14-48)(d) » F1 female body wezght reduction,
NOEL- 5(3 8-13, 5)(d), No Fl1 female bedy weight reduction ozcurred.

Developmennal nox1c1ty in mg/kg/day to dams
LEL=- 80(69=-112, gestatlon and lactation for the Fla litters)(®),
Fla pup death.
80(103=~133, gestation and lactation for the Flb 1itters)(e),
Flb pup death.
BU(69-1l2, gestation ana lactation tor the Fla 1% tters)(e),
t'la reduced pup wezght.
20(46=-48, gestation and lactation for the Flb lltters)(e),
Flb reduced pup weight.
80{103-114, gestation producing the Flb litters)(®),
lb skeletal anomalies, and reduced ossxticatlon, the
only dose level studied.

5{(7.2-13.5, gestation and lactation for the Flb litters)(®),
for all developmental effects.

NOEL-

Discounted effects and toxicity

FO male liver and liver/body weight ratio reduction at all docz
levels.

FO female kidney and kidney/body weight ratio increase at all dose
levels.
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The following dose levels were administered.

FU males(f) FO females(f)
5(3.7-601) 5(402"8.6)
20(14.9~24.5) 20{17.8-29.5)

8U(57.7-103.7) 80{70.7~124.5)

Fl males(f) Fl females(f)

5(4.7~5.6) 5{(4.5~6.0)
20(18=23) 20(19=24)
BU(9) .

Target dose level(range in amount of ‘test substance consumed,
except during gestation and/or lactation, unless noted)
Includes td¢st substance consumption prier to mating only.
Includes teat substance consumption prior to mating, through
gestation and lactation for the Fla litters and the gestation
producing the Flb litters, the only gestation for which the
effect was noted. . _ ‘
Includes teat substance consumption throughout life time of the
the Fl generation, which includes the Flb, F2a, and FZb litters,
Includes test substance consumption only during the period/s
indicated. L _

() Target dose levels administrated(range in test substance con=

- sumption for tne test animals indicated, except for gestation and

lacation) in mg/kg/day. :

(9) Due to excess toxicity the Flb litters, the highest dose
level was not continued beyond weaning.

The dose levels were set at 5U% of the prematiny dose during
the second week of lactation and 33% of the premating dose during
the third and forth week of lactation. This somewhat arbitrary
~setting of dose=levels during midlactation and end lactation, has
merit but needs evaluation for its impact on Agency assessment

of reproductive effects, Also, the consecuence of the reduced
dosing to ycung animals when the study was initiated and just
after weaning needs svaluation. Animals eat approxmately twice

as much food as they do as adults during the first 2-3 weeks post-
weaning. Thus, they consumad less test subpstance in this study
than would have if the concentration ot the test suybstance in the
feed had not been adjusted for body weight.
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B. Concldsions

Toxicity was expressed in the Flb pups and in Fl females at
dose levels lower than those administered to the F0 parents.
Pup death occurred at birth and before lactation day 4 in Fla and
Fib litters at the highest dose level which caused slight but
statistically significant reduced weight gain in the F0 parents,
Because of the toxicity to the pupr at this target dose level
of 80 mg/kg/day, this dose level was dropped from thé& study.
after weaning the remaining Flb pups. Rkeduced weight gain
occurred in Flb pups during lactation at the middle dose leve].
At this same dose level, the Flb temale pups, which became the
Fl female generation, demonstrated a reduced body welght compar-
ed with controls during the last 4 weeks before sacrifice, but
after weaning the F2b pups No significant effects occurred in
any pups or any animale at the lowest target dose level. No
reduced food consumption occurred to explain any of these
effects on weights. o _ ' Lo

At ali dose levels, absolute and relatlve liver welghts ware
statistically significantly less than controls in FO0 males and
absolute and relative kidney weights at all dose levels wzre
statistically significantly greater than controls in FO females,
These statistically significant effects did not demonstrate
"smooth" dose response curves, and the eftects were not confirmed
in the Fl generation or in the histological examination of
these organs. The report did not consider them to be biologically
significant, ' : 1 . o :

. The toxicological significance of these effects are discounted.
The liver weight reduction was not seen in 90 day subchronic and
chronlc studies conducted in this species and strain of rats. The
increased kidney weights are also discounted because the kiinay
welghts of 5 female controls were lower than the kidney weights
of the remaining control animals of the FU yeneration by approx-
imately 3 standard deviatione, If these animals are excluded
from the average, then the kidney weights ot uosed animals are
comparable to the kidney weights cf the remaining animals in
the control group.

The LEL for devélopment iz reduced pup weight compared to
controls during gestation and lactation of KU adams at a

target dose level of 20 mg/kg/day or a dose level range of




005446

26-48 mg/kRg/day. At the highest dose level, pup viability was
reduced in the Fla and Flb litters, The NOEL for the reduced
pup weight in the Flb litters compared to controls is a dose
range of 7.2-13.5 mg/kg/day during gestation and lactation of
FO females. K . ‘ ' _

3ince the liver weight decrease in males,and the kidney
weight increase in females is not considered biologically
significant, the LEL in adults is in Fl females at the target
dose level of 2U mg/kg/day, where statietically significant
weight depression compared to controls occurred during the
last 4 weeks before sacrifice,but after weaning the F2b pups.
The NOEL for Fl adults then would be the target dose level of
5 mg/kg/day, the same target dose level as the NUEL for the
Flb pup weight reduction. However, the range of dose levels
consumed dicfered(see LEL and NOEL above).

No effects were seen on fertility in the FO or the Fl males
or females.

C. Study Design and Conduct

The study was conducted essentially according to the QPP
guidelines proposed August 22, 1978, for a two-generaticn,
twn litters per generation study of reproduction. The
quality assurance statment was signed the director of guality
assurance, Ralfh Anderson, on 7/26/85,

About 140 Fischer 344 rats per sex were obtained from
Charles River Breeding Laboratories, Inc, Kinston, NY on
November 3, 1982, and quarantined for 13 days. Assignment of
30 rats per group were based on random selection of rats in a
blorck design for body!weight stratisfication, Animals were
housed individually under recommendcd conditions,

The FO0 generation was placed on diets designed to deliver
dose levels of 0, 5, 20, or 80 mg/kg/day, respectively, to each
group, each of 30 rats per sex, for 1lU5 days prior to mating.
Subsequently, the animals were dosed in an analogous manner
during each mating, each gestation, and each lactation. The
total dosing and continuous dosing period for FU animals was
40 weeks which included 2 weeks rest between the ena of
lactation for the Fia litters to the beginning of mating for
the Flb litters and 3V acays after weaniny these latter litters.

The Fl generation, selected from the Flb pups, was
exposed to the test substance in utero, and continnously via the
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milk or the teed for 115 days postnatally and prior to mating
and through mating, gestation ana lactation for the F2a litters,
Dosing continued through a 2 week rest period and mating,
gestation, lactation for the F2b litters and for at leant 30
daye after weaning the F2b lxttera.

The total period of continuous admlnlstratlon of the test
substance, from initial dosing of the FO generation to the end
of the Fl generation, was 77 weeks., During this period, the
test substance was administered to the F0 generation, Fla and
Flb litters, the Fl generation(selected from Flb litters),
including the F2a and F2b litters and for 30 days atter weaning
the F2b litters. ‘

The test lubstance was adminletered 1n the reed at target
dose levels of 5, 20, or 80 mg/kg/day. The. concentratlon in
the feed was adjusted weekly according to the food. consumptlon
during the previous week ‘and the average body ‘weight” for that
week. This regimen was followed in the F0 generation up to
week 15 (105 days) or just prior to mating to produce the Fla
litters. Except’ as indicated below, monthly adjustments were
made after mating. During mating, males and females were .
exposed to the diet prepared for the females which was based
on the concentration prepared for tha week prior to mating
(week 15 for the FU matings). The same dietary iconcentration
was used throughout mating, ¢estation, ana the first week of
lactation. Luring the second week of lactation, the dietary
concentration was reduced by 5U percent and durinyg the third
and fourth weeks of lactation, the dietary concentration was
reduced by 67 percent of diet concentrations used during the
first week of gestation (a concentration based on week 15).

A similar dosing regimen was followed in producing the Flb
litters, except the dosing regimen was based on body weights
for week 24 and food consumption for week 15, The actual
dose level consumed during gestation and lactation are given
in tables 1 and 2.

The report claimed that the food consumption for week 15
was actually for 6 days instead of 7, but that the average
daily food consumption used for week 24 was incorrectly based
on a 7 day week. Thus, fhe average daily food consumption for
week 15 was calculuted to' be 86%(6/7=.86) of the actual daily
average. This would result in the intended concentration of
test substance in the feed during production of the Flb litters
to be 86% of the actual feed concentration used during this
period. The report did not make it clear whether or not this
same error was made in the test substance concentration in the
feed used during production of the Fla litters.
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Tast substance consumed during gestation in FO and Fl dams

producing Fla, Flb, F2a, and F2b litters,

Target dose levels in mggkg/day

0 5

EQ"

80

Test substance consumed, in mg/kg/day,
was calculated from the concentration,

food consumption,and body weight.

FO dams during the gestation
producing the Fla days 0-7
o e days 7-13
days 13-20

18.1
20,5
19.6

69.0
79.6
76.1

FO dams during thé gestation

producing the Flb days = 0.7
days 7-13
days 13-20

26.4
29.4
28.4

103.4
113.8
106.9

Fl dams during the gestatior

producing the F2a days 0-~7
days 7-13
days 13=20

17.1
19.6
19.9

NC
NC
NC

Fl dams during the gestation

producing the F2b - days 0-7
days 7-13
days 13-20

NC-Testing of the Fl generation was not continued
level after weaning.

14.2
18.1
16.7

NC
NC
NC

at this dose
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Table 2

Test substance consumed during lactation in FO and Fl dams for
Fla, Flb, F2a, and F2b litters,

Target dose levels in mg/kg/day
o 5 20 80

Test substance consumption In mg/kg/day
calculated from concentration, food
consumption, and body weight. (2)

FO dams during lactation

for Fla days 1-7 34.7 112.3
days 7-14 25,2 84.0
days 13«20 19.6 76.1
days 14-=-21 20,7 72.4
days 21-28 2746 B2.9

FU dams during lactation

for t'lb days 1-7 47.8 132.7
days 7-14 34.6 1U06.9
days 21-28 32.6 112,7

during lactation
days 1-7 - 34.0 NC
days 7-14 24,6 NC
days 14=-2] 18.8 NC
days 21-28 29.1 NC

during ltactation
days 1-7 28,5 NC
days 7-14 20.6 NC
days 14-21 17.5 NC
days 21-28 ' 25.2 NC

NC-Testing of the F1 generation was not continued at this dose
level after weaning.

. {(*) Included in these values is the 50% reduction in the
concentration of the test substance during the second
week and the 67% reduction during the third and fourth
week of lactation.
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The Flb litters for the Fl generation remained on the
raduced diet of lactation week 3 and 4 after weaning from
the FO dama. After selection for the Fl generation, pups were
placed on test diets at target dose levels of 5 and 2V mg/kg/day,
with weekly adjustments to week 53, the week prior to mating
to produce the F2a littersg. At this time, Fl males received
the same diet as Fl femalea, Monthly adjustments were made
to the diets after mating, except during the second week of
lactation for the F2a and F2b litter when the concentration
of the test substance was reduced by 50 percent and during
the third and fourth weeks of lactation for the same litters
when the concentrations of the test substance was reduced by
67 percent,

The study report did not specifically state how the
doses were adjusted for the Fl generation but their dosing
regimen can be calculated from the amounts of test substance
consumed, and the body weights during the Il yeneration for
yestation and lactation for the F2a and F2b litters. The
study report stated, "After selection, the Fl pups were placed
on test diets at dose levels of 5 and 20 mg/kg/day." The
study report alsoc stated that adjustments were made to the
diet based on food consumption and body weight. :

‘ These d031ng regimens resulted in generally higher dose
levels in the lactating FO and Fl dams than for the premating
target dose levels. The higher dose levels were greatest in
FO dams lactating for the Flb litters. Table 1 and 2 gives
the amount of test substance consumed during gestation and
lactation, respectively for Fla, Flb, F2a, and F2b litters,
Consumption of test substance during yestation is included
in table 1 because test substance consumption differed among
these litters. The downward adjustment ot the concentration in
the feed during lactation did not occur during gestation. At
other times the actual dose levels consumed were very close to
the target dose levels.

The usual parameters were evaluated such as, fertility,
duration of gestation, viability of pups at parturition and
during Zactation, the amount of food consumption, body weight,
pup anomalies, and variations, in adaition to histopathology
on the testes, ovaries, kidneys, and livers, Organ weights
were determined on the Kkidney, liver at necropsy and on tustes
after fixing in 1U percent formalin.
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The following organs and tissues weré taken at sacrifice
and preserved, but histopathology was conducted only as
previously indicated.

1. Adipose tisasue 19, Mammary Gland and Skin

2. Adrenals 20, Nasal turbinates

3. Aorta 2l. Pancreas

4. Bladder 22, Parathyroids

5. Bons marrow 23. Pituitary

6. Brain . 24, Prostate -

7. Cecum, colon 25. Salivary Glands

8. Spinal cord 26. Sciatic Nerve -

9. Epididymis 27. Seminal Vesicle

10, Esophagus . 28, Skeletal Muscle

11. Eyes 29, Spinal Cord

12, Ovaries/Testes 30. Spleen

13. Heart 3l1. Sterum

14. Intestines 32, &Stomach

15, Kidneys 33. Thymus

l6. Liver 34. Thyroid

17. Lung/bronchi 35, Trachea

18, Lymph node-thoracic 36, Uterus/cervix
and mesenteric 37. Vagina

Statistical Methods

All analyses were conducted using two-tailed tests
{unless otherwise specified).

1. Histopathological findings and incidence by sex were
compared to control groups by Kalmogorov=Smirnov
one-tailed test,

FO and Fl male and female fertility indexes, Fla, .
Flb, F2a, and F2b pup sex ratios on lactation day 1,
and Fla, Flb, F2a, and F2b pup survival indexes on

on lactation day 4, 7, 14, 21, and 28 for the control
groups were compared to each treated group by the
Chi-square test with Yates correction factor.

Other effects in treated groups were compared to
controls by analysis of variance followed by
Dunnett's test.




Summary of Study Conduct

l. Test subsgtance administered continuously throughout all
phases of the study.

2, FU dosed continuously from approx. 5 to & weeks of'age

tor 105 days prior to first mating {i.e., approx. 20 weeks
of age). :

FO mated 111 for 10 days and if no evidence of sperm,
second matings were allowed with a proven malg for 5 days.

FO continued for 3 weeks of gestation and 4 weeks to
weaning of Fla litters, Pups reduced to 8 per dam on
. day 4 of lactation,

All Fla litters necropsied and discarded after weaning.

FO rested 2 weeks between weaning Fla and mating for
production of the Flb as in #3.

- FO continued for 3 weeks gestation and 4 weeks to weaning

of Flb litters. Pups reduced to 8 per dam on day 4 of
lactation.

Ten Flb pups per sex pér dose level randomly selected

for necropsy, after weaning.

One pup per sex per uam per dose level randomly selected
ftrom Flb litters for the Fl generation. Because of

excess toxicity at the target dose level of 80 mg/kg, only
controls, and the target dose level groups of 5 and 20 mg/kg
were continued on study. All Flb pups at 80 mg/kg/day were
sacrified at the end ot weaning.

All FO animals were sacrificed on week 40 of the study.

Sélected Fl pups were dosed via milk and in the feed for
125 days prior to mating to produce the F2a litcers,

Dosing, mating, gestation, and weaning in the Fl generation
producing the F2a and F2b litters followed procedures,
including necropsy, similar to those followed for the F0O
generation in producing the Fla and Flb litters.
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All Fl animals were sacrificed on week 77 of the Study.

All rla, Flb, F2a, and F2b dying prior to weaning were
studied for malformations and variations.

D, Test Chsmical Identity and Concentration in the Feed

- The study report, presented an analysis conducted by Wil
Research Laboratories, and the Industry Task Force analysis on
2,4-D. According to a Wil Research analysis, the test substance
wag 95.8 percent pure 2,4-D. The report presented the following
analysis of the test substance by the task force, but no further
analysis or explanation of the ditferences between the Task
Force analysis of 97.5 percent, and the Wil Research analysis
of 95.8 percent, was presented.

2,4-D 97.5%

ND = th detected, (lowest level detectable).

.- Samples of the diets containing 2,4-D were collected for
study weeks O, 1, 2, 3, 4, 8, 13, 26, 39, 52, 65, 77. None
of the sample diets were collected during weeks of gestation
or lactation. The analyses after recovery of 2,4-D from the
diets with the highest concentration were within 10 percent
of the measured concentration. Analyses of 2,4~D in the ,
diets at the middle dose level and the lowest dose level were
always within 15 percent to 20 percent of the measured con=-
centrations, except for three of tha lowest dose levels which
were 77 percent, 61 percent, ana 55 percent of the measured
dose levels. Cne was in a diet mixed on the 4th week of the
study and two were for a diet mixed on the 13th week of the
study. The 55 percent »f the measured level was apparently a
repeat analysis on a sample of the diet yielding the 61
percent of measured dose level.
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E. Results

1. Fertxlxty in FO and Fl Males and Females.

No raduced fertility was exprassed in males or temales
of the FU generation in producing either the Fla or ths Flb
litters. Howesviz, a nonstatistically significant apparent
reduction in male fertility occurred in producing the Flb
“litters (table 3). No reduced fertility was expressed in
males or females of the Fl generation in producing the F2a
and F2b litters. A second mating by a proven male was
conducted when females demonstrated no evidence of sperm. ' The
number of second matings producing the Fla/Flb pups were 0/6,
5/6, 1/2 and 0/2 for controls and the target dose levels of 5,
20, or 80 mg/kg/day, respectively., Second matings to produce
Fia/F2b pups were 3/4, 2/1, and 4/4 for control and the target
dose levels of 5, or 20 mg/kg/day.

The fertxlxty 1ndex for productxon of the Fla and Flb
litters is 70 to 79 percent in contiul FO males and 70 to 79
percent in control FO females (see table 3). The fertility
index for males and females, respectively is the number of
gravid females divided by the number males or females mated,
respectively, adjusted to percent. These indexes ranged from
70 to 83 percent in treated males and 70 to 90 percent in
treated females producing the Fla and Flb litters. Similarly,
the fertility index for production of F2a and F2b litters is
60 to 70 percent in control Fl males and 64 to 72% in control
Fl females (table 4.). These indexes range from 67 to 80
percent in treated Fl males and 64 to 80 percent in treated Fl
females prcducing F2a and F2b litters. None were statistically
significantly diftorent from controls. The number of days
required for mating ranged from 4.0 to 5.7 days of cohabitation
to produce the Fla and Flb litters and 3.2 to 4.6 days of
cohabitation to produce the F2a and F2b litters. These were
no different from control values,

This failure to detect an effect on fertility is consistent
with the lack of histopathological findings in the testes or
epididymidea of males and with the lack of histopathological
findings in the ovaries or uteri of females from the F0O or Fl
generation at terminal sacrifice. However, since the highest
dose level was dropped from the study, fertility in the F1
generation was not evaluated at this dose level., Thus, the
mid target dose level of 20 mg/kg/day shOulu be considered
tho NOEL for fertility.
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Table 3

Fertility indexes for FU male and females producing Fla and Flb
litters.

Fertility Index (no. gravid/no. males or temales
mated) x 100 ‘

Producing Fla Producing Flb

Target No. of No. of No. of No. of
dose males 3 females % males 3 females %

0 21/30 70 21730 70 23/29 79 23729 19
5 25/30 83 26/30 87 25/30 83 27/30 90
20 24730 80 24/30 80 23/30 77 23/30 77
80 21/30 70 21/30 70 21730 70 21/30 70

Table 4

Fertility indexes for Fl male and females producing F2a and F2b
littera.

Fertility Index (no. gravid/noc. males or females
mated) x 100

Producing Fia Producing F2b

Target No. of No. of No. ot _ No. of
dose males females % males females %

v 21730 21730 72 18730 18/28 64
5 24/30 24/30 80 20/30 20/30 67
22/30 23/30 77 2030 & 20/30 67
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2. Length of Gqs;atioh in FO and Fl1 Females

The lengths of gestation was statistically significantly
prolonged in FU females producing the Flb pups only and only
at the highest target dose level of 80 mg/kg/day. This
increase in gestational lengths vas due to a gestation length
of 23 days in approximately one halt of the dams from this
group instead of the usual 22 days of gestation demonstrateg
by must FU and Fl dams in all groups. The LEL is between 1lU3
and 114 mg/kg/day and NOEL is between 18 and 35 mg/kg/day.

The eftect could result trom delayed implantation, hormonal
imbalance, or parturition problems. The effect is consid~-
ered biologically significant and undesirable.

3. Body Weights of the F0 and Fl Generations,

The mean body weights of FO males and female rats were
statistically significantly less than controls in the high
dose group only. In FO males, the reduced body weight ,
(97 percent of controls) was consistent after the sixth week
of test substance consumption and in FO females the body weight
was consistently reduced (96 percent of controls) by the twelfth
week of test substance consumption. The failure to gain as
much weight as controls could not be attributed to reduced food
consumption. The food consumptieon, and the food consumption
per gram body weight gain was slightly increased. Body weights
of the FU generation in the target dose groups of 3 or 20
my/kg were similar to control weights throughout this study,
but tood consumption appeared toc be slightly elevated (not
satistically significant). :

FU dams producing Fla and Flb litters had statistically
significantly lower body weightsa than control weights on day
20 of the gestation producing the Fla and Flbp litters in
the highest dose group (table 5). At this dose level, body
weights of dams were reduced on day 7, 13, and 20 of the
gestation producing Fla litters, but the body weights of
dams producing Flb litters were statistically significantly
reduced only on day 20. Thus, toxicity was expressed in FO dams
during gestation of the Fla and Flb litters,

On lactation day 7, KU dams lLactating for Fla litters,
express significantly reduced body weights in the highest dose
- group (table 5). For these dams; the body weight per gram of

food consumed was about one half the value when compared to
other dose groups and controls(data not shown). Dams demons-
trated toxicity during lactation for the Fla, and for the Flb .
licters. At the end of lactation for the Fla and Flb litters,
the body weights were satistically significantly elevated.

le.




Table 5

Fu Female Body Weight (g) durlng gestatlon and lactation for Fla
and Flb litters.

Target Dose Levels (mg/kg/day)

0 5 . 20 80
Body of FU during gestation producing Fla

178 179 o 178 173
190 igl 191 181%%
208 : 208 206 13e*»
246 252 249 232%

Body of FO during lactation for Fla

189 191 191 185
205 207 201 - lugne
212 212 207 208
216 213 219 212
189 184 185 204**

Body of FU during gestation producing Flp

200 205 202 197
210 214 210 204
226 232 230 214
270 277 274 244%#

Body of FU during lactaticn tor Flb

210 215 208
226 233 225
228 437 433
229 239 234
203 197 193

¢ 0.005, Dunnett's Test,
€< 0.01, Dunnett's Test.
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Table 6

Fl Female Body Weight (g} during gestation and 1actat10n for F2a
and F2b litters. )

Target Dose Levels {mg/kg/day)
5 20
Fl during the gestation producing F2a

201 198 198
211 208 . 211
234 227 228
271 271 270

Fl during lactation for F2a

216 211 211.
228 221 222
234 232 233
232 | 233 236
220 221 223

Fl during gestation producing F2b

222 221 214*
234 ' 229 224
250 248 241
293 290 278

¥l during lactation for P2b

V) 236 234 227*
7 248 245 237
14 260 245* 243
21 255 252 250
24 228 221 222

*p < 0.05, Dunnett's Test.
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The body weights of the Fl generation, after selection,
was comparable to control body weights, except in females at
the target dose level of 20 mg/kg during weeks 74 to 77 where
they were statistically significantly less than controls
(97 percent of controls). The report stated that these body
weight reductions in temales were not biologically
significant. No explanation was p:esented.

"The body weights of Fl EEmaJes du.an gestatlon and _
lactation demonstrated no consistently significant patterns
during production or lactation for the F2a or F2b.litters
(table 6), however they were statistically significantly reduced
on day 0 and 7 of the gestation proaucing the F2b litters, and
on day U of Lactation for the the F2p litters,

4. Pup wﬁ1ghts trom Fla; Flb, an, and F2b Litters

Pup welghts were slgniflcantly reduced over control
weights in the Fla (table 7) and Flb (table 8) pups only.
Both male and female Fla and Flb pup weights were less than
control weights trom birth to lactation day 28 in the
80 mg/kg target dose group. At the next lower dose level,
both Fla and Flb male and female pup weights tended to be
apparently lower than control weights toward the end of
lactation. By day 20 of lactation, both male and female pups
in the Flb litters only demonstrated a statistically significant
decrease in body weight over control weights. The male pup
weight in Flb litters in the lowest dose group which were
statistically significantly reduced uii lactation day 28 may
not be blologically significant, since there were no apparent
differences from control weights throughout the previous
waeks of lactation.,

None of the F2a or F2b pup weights were found to be
different from control weights.




Table 7

Summary of Fla litter weights (g)
males and females

Lactation Deys

L A

Before After
Selection Selection

7.7
1.50

7.9
1.20

7.9
9.71

G.4**
0.71

21.7
1.91

Mean i | 21.5
s.D, 2 2.55

20 Mean 7 20.7
S.D. «59 ' 2.27

4 80 Mean 6,3%* 8, 5%k 17.0**
S.D. 0.85 0.85% 1.46 2.57

* = Significantly different from control grouwp at .05 level using Dunnett's test.
** » Significantly ditferent fram cantrol group at .01 level using Dunnett's test.

2.




Table 8

Summary of Flb litter weights (g)
Males and fanales on
lactation days

[ ) , 4

Before After
selection Selection

5.3
0.46

5.3
0.59

5.2 6 11.2
: 6

0.46 0.57 0.68

80 4.4** S.6%* 5.5%* T 2%* 15.1**
S.D. 0.54 0.83 0.80 1.23 1.00

* = Significantly different fram control graup at .05 level using Dunnett's test. -
* = Significantly different from control group at .01 level using Dunnett's test,

21.
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' The reduced Flb pup body weights in the mid dose level
occurred from lactating dams demonstrating no statistically
significant toxic signs -at the time, although their body
weights were apparently reduced from controls on lactation
day 28. This may indicate that a change in the metabolism
of 2,4-D occurred in FUO dans from production of the Fla to
production of the Flb litters. Thus, dams exhibiting app-
arently no toxicity at the time, resulted in a reduction in
pup we;ght over control weights.

5. Viabillty of Fla, Flb, an, and F2b Litters

The study demonstrated a scat15t1ca11y significantly
reduced pup viabllity over controls only at the highest
target aose level of 430 mg/kg (tables 9 and 1U). The greatest
reduction occurred in Flb pups at birth, with the mean litter
size being about one half the control value due to deaths of
portions and of entire litters. The mean litter size was
reduced from five to three by day 14 of lactatxon, with no
more deaths by lactation day 28 (table 10). .

. Some indlcation of reduced lltter BizZe was apparent in
Fla litters of the target duse of 8U mg/kg, but the apparent
decrease was not statistically significant (table 9), At
birth however, there was a ditterence in the sex ratio of pups
which was significant at the p < 0.01 level. From day 1 to
day 28 of lactation, no further siqnlfxcant nunber of pup
deaths occurred.

The study report stated that the decrease in Eemale pups
at births in Fla litters was not dose~related. I believe that
it may be dose related, since at the highest test substance
consumeéd hy mothers producing Flb pups, where test substance
consumption was higher than in dams producing the Fla litters,
both male and female pup survival at birth were less in these
Flb pups than the corresponding pup survival in the Fla pups.
Thus, there appeared to be a dose response relationship.

VLability of the F2a and F<b pups was not atfected.

6. Malformations and Variatione

Flb pups which died nefore lactation day 28 were etudled
for maltormation and variation. A&As can be seen from table
11, bent ribs, 14 the rudimentary ribs, malaligned sternebrae
and unossitiea sternebrae were seen in the Flb pups. Since
most of these pups diea at birth or were aead by day 1 of
lactation, the etfects were seen primarily just atter birth
at the highest dose only and in the Flb pups only. This was
the only group tor which there were sufficient deaths, and
animals could be necropsied. Only pupas which died were
avallable tor necropsy except at weaning. These etfects are




Table Y
Summary of Fla viability indexes

Sex
Ratios
Day 1

M:F

Live Litter
Size
Noe MEAN

Gestation
Survival
Index
NO.

Day 4
Before
Selection

No. B

Day 4
After
Selection

Ho. %

99:114
133:118
121:116

109:71%*

213741 10.1

251/25 10.1
237/24 9.9

180/20 9.0

213/216
251/271%*
237/240
180/189

28/213 97.7
247/251 98.4
237/237 100.0

175/180 97.2

1607160  100.¢
1917191  100.0

1837183 1U0.0

147/147 ~100.0

4

Lay 7
No. 3

156/160 37.5
190/191 99.5
1837183  100.0

146/147 99.3

Day 14
No. )

156/160 97.5
190/191 99,5
183/183 100.0

1437147 97.3

Day 21
No. %

156/160
190/191
183/183

143/147

Day 28
Ko L

156/160
190/191
183/183
143/147

1 - 0 mg/kg/day

2 - 5 my/kg/day

3 - 20 mg/kg/day

4 - 80 mg/kg/day

Survival ratios and sex ratios compared using chi-square test.
Mean nmber of viable pups compared using analysis of variance.
= S1gmf1c.ant1y different form control at .01 level. .

Live litter size = No. pup alive on day 1 of lactation/no. litters.

Gestation index = No. pups alive on day 1 of lactation/otal no. pups born.

viability indexes = No. pups alive on day 4 before selection/no. pups alive day 1.
= No. pups alive day n/nc. pups alive day 4 after selection.

23,




Summary of Flb v’ability indexes

Table; 10

Live Litter
Size
No. MEAN

Gestavion
Survival
Index
m.

Day 4
Before
Selection
No. %

Day 4
After
Selection
m. %

219/23 9.5
251/25
234/23

180/2v

219/224
251/266
2387281

51/161%*

219/219  100.0
286/251 ~ - 98.0
237/238 99.6

44/51** 86.3

164/164 100.0
\77/177- 100.0
174174 100.0

42/42 100.6;

3
4

Dey 7
No. $

164/164  100.0
177/177  100.0
174/174  100.0

34/42*%  81.0

Day 14
No.

164/164 100.0
177/177 . 100.0

174/174 100.0

30/42%*

%

71.4

Day 21
Na. %

164/164 100.0

176/177 99,4
174/174  100.0
30/42%* 7.4

Dey 28
No. %

164/164 100.0
176/177 99.4
174/174 100.0

30/424* 71.4

1 = 0 mg/kg/day

2 - 5 mg/kg/day

3 - 20 mg/kg/day

4 - 80 mg/kg/day

Survival and sex ratios compared using chi-square test.
Mean nuwoer of viable pups compared using anmalysis of variance.
** x Significantly different from control at .01 level.
Live litter size , gestation inoex and viability indexes = see legenxi table 9.

24-
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sometimes seern at oose'levels'causing maternal toxicity, but
administration of many compounds do not cause these eftects
at maternally tOXlC dose levels.

The number of malformat1ons and. var1ations in these Flb
pup dving prior to weaning were apparently not sutticient for
statistical significance by the Fischer exact test. As can
be sean from Table 11, 50 percent of the litters which died
in the high dose group had, for example, malaligned sternebrae
compared with 20 percent in c¢ontrols.  The adequacy of these
statistical evaluations appear questionable and perhaps should.
be reevaluated by OPP. However, even if the number of
anomalies and variations were significant in the high dose
group, the failure to find significant numbers of these
effects in five litters examined in each of the controls and
the lowest dose group may indicate that these ettects did not
occur bhelow the hlghest dose level.

If comparable examxnat1ons were conductz2a in all Fla
pups, a dose relationship may have been apparent in the
anomalies and variations., There is8 no indicntion that
this was done. A detailed study on developmuntal effects on
the Fla pups which died -duriny lactation was conducted but
these numbers were insutficient to establish a NOkEL, 1If the
Fla pups were preserved, it may have been useftul to have
examined them for a dose related response in developmental
effects. However, by day 28 ot lactation, all ot the apparent
etfects anologus to those seen in the Flb pups shortly after
birth may have disappeared.

LDose levels consumed by dams around the perinatal period
were greater for the F'lb litters than for the Fla litters.
The week immediately before parturition, gestational day
13-20, the dam: of the Fla pups consumed the test substance
at a daily rate of 76.l1 mg/kg, whil2: the dams of the Flb pup,
during the corres~onding time perioca consumed 1lU7 mg/kg. The
daily consumption of test substance by dams during cthe firsc
week of lactation for the Fla and Flb pups was 112 and 133
mg/kg, respectively, in the 80 mg/kg target dose level group.




Table 1ll.
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Total Number of Pups and Litters with Developmental and Genetic
variations = Only Flb Pups Found Dead Lactation Daysg 0-28

Dogse Group

Pups
1 2

Litters
1 2 3 4

Number Examined Externally
Findings

Number Examined Viscerally
Findings

Number Examined Skeletally
Sternebra #5 and/or
#6 Unoasified
Sternebrae #1, #2, #3
and/or #4 Unossified
Sternebrae Malaligned
{slight or moderate)
ldth Rudimentary Rib(s)
Bent Rib(s) o
Reduced Ossification of
the Vertebral Arches

5 15
==--=None

5 15 3

14 98
7
1
23
12
30

0 z

5 5 3 18
~===NOong~====-

S S
~===None

3
0

None significantly different from control group using Fisher's

Exact Test. .
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7 Organ Weights and Histoloqical Studies

The absolute and relative liver wexghte were reduced at
all dose levels in the FU males (table 12), Only the liver/body
weight ratios are presented., The absolute and relative kidney
weights were increased at all dose levels in FO females (table
12). The report did not consider the effects on organ weights
to be dose-related in either sex. . No explanation tor this
opinion or for these possible test suybstance related effects

was presented. However, neither’ fffect exhibited a smooth
dose- related decreaae or 1ncrease, respectively.

In the Fl generation relative kidney weight of the left
but not the right kidney was signiticantly elevated in males
at the 20 mg/kg target dose level only (table 13). The relative
liver weights in males of this group were apparently elevated
but not statistically. The relative liver weights were increased
in Fl females of this dose group but the apparently slightly
elevated kidney weights, probably, are not dose related (table
13). Thus, the possible oragn weight effects in Fl generation
failed to confirm the statistically significant organ weight
effects seen in the FU generatlon.

No organ walght effects or histopathology wag seen in
the testes from any duse level from any generation. NO dose-
related histological eftects were seen in the ovary. Thyroids
pay have been saved but no histology was conducted on them.
All the histological studies conducted failed to tind any
dose-related pathology in any ot these organs in the (U
generation and the Fla, Flb, and Fl generation and F2a and
sz pups.

" Two histological studies on the livers of the FU animals
wera reported. Une study was conducted by the testing facility
(table la), ana the other was conducted by W. Ray Brown of
Research Pathology Services,Inc., New Britain, P.A.(table i5).

. When the livers from FU males were examined histologically
numbers of small foci of necrosis were found in all groups.
This was initially diaghosed as Tyzzer's desease (table 14).
This diagnosis was rejected because females were not aftected,
diarrhea was not detected, and.survival was normal. Research
Pathology Services found that small basophilic alterations in
hepatocytes occurred at a slightly higher incidence in dosed
animals(table 15). In females, these alterations occurred
at a slightly higher incidence in sontrols. None of these
histological findings were considered to be dose related
by either pathologist.
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Table 12.

F0 Terminal Body Weights and Kelative Organ Weights

Target Dose¢ Levels mg/kg/day
9 5 20 . 80

FU male bwt. 368 354
SD 18.3 19.5

FO females bwt, 216 209w
sD 8.4 12,2

F0 male organ wt,
per 100 g bwt.

Lt Kidney . 0.356%*
SD’ ‘ 0.06

Rt Kidney : 0.357%*
SD 0.08

Liver 3. 2420
SD 0.18

Testes 0.835
SD 0.04

FU female organ wt,
per 100 g bwt.

Lt Kidney 0.351 O.4T14* 0.,410* 0.425%*
sb 0.14 0.12 0.05 0.04

Rt Kidney _ 0.361 0.476%* 0.398 0.424
SD 0.15 0.11 0.06 0.04

Liver 3.477  3.663 3.608 3,627

SD = Standard deviatioh; *emp < 0.05; "= p:< 0.01
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Table 13.
Fl1 Terminal Body Weights and Urgan Weight Ratios

Target Dose Levels? mg/kg/day

0 5 20

Fl male bwt. 394, 386
S5 13.8 _ 22,9

Fl female bwt. 238 231*
sD 9.8 11.1

Fl male organ wt,
per 100 g bwt,

Lt Kidney 0.411*
sD 0.02

Rt Kidney ' ' 0.402
5D 0.02

Liver | 3.439
5D 0.17

Testes B ' 0.861
SD 0.08

Fl female organ wt.
per 100 g bwt.

Lt Kidney 0.398 0.406 V.419
- 8D V.03 0.04 0.03

Rt Kidney 0.402  0.400 0.415
D 0.03  0.05 0.03

Liver 3.568 3.566 3,808%%
8D _ 0.27 0.33 0.25

SD = Standard deviation; * = p < 0,057 ** = p ¢ 0.01
aFl at 80 mg/kg/day target dose level not dosed beyond weaning.

29.




Table 14.

FO0 histomorphological at terminal sacrifice.
Summary incidence for the live.
Testing laboratory summary.

Sex Male
Dose group 1 2 3

Number of animals
studied 30 30 3 30

Liver
Total examined 30 30 30 30
Examined, unremarkable 3 9 13 20
Not examined : 0 0 0 0
Cholangiofibrosis 20 19 14 5
Accessory lobe 1 0 3 0
Tyzzer's disease l8* 10 1 0
Nonspecific Kupffer
cell granuloma 0 0 o 0 4 G

1= 0 mg/kg/day 2= 5 mg/kg/day 3= 20 mg/kg/day 4= 80 mg/kg/day

* Significantly different from control at 0.05 level, using
Kolmogornv=Smirnov, one~tailed test,.




Table 15.

FO histomorphological summary incidence
for liver, at terminal sacrifice,.
Summary from Research Pathology Services

Sex
Dose group 1

Number examined 30
Number normal 1
Multifocal pile

duct proliferation 25

Focal necrosis 11
Multifocal necrosia 13

Focal cellular alteration
Basophilie~cell
focus/foci . 0
Clear-cell
focus/foeci
Eosinophilic=-cell
focus/foci

<o W

Microgranuloma/s
Multifocal mononuclear
cellular infiltration
Accessory lobe -
Centrilobular hepato-
celular vacuolation
Focal hepatocellular
vacuclation
Congestion
Congenital anomaly

cCo [=] Ll N u (=] (=] [
OO [=] (=1 % oo o o w
[ =N =] o N [-,] o o [~ -]

(=R =N j=] Ll = w o
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8. Summary and Discussion

1)

The siddy reviewsd is a 2-generation, 2 litter per
generation study of the effects of 2,4-dichlorophenoxy-
acetic acid (2,4-D) on reproducztion in Fischer 344
rats. L . '

The test substance, (97.5% 2,4-~D by an I,T.F analysis;
and 95.8% 2,4-D by a WIL analysis) was administered in
the feed, ad libitum, to 30 rats per sex per group,
The concentration of the test substance was adjusted
in the feed weekly or monthly according. to food
consumption and body weight in an attempt to meet
target dose levels of 0, 5, 20 or 80 mg/kg/day.

During gestation and lactation the actual dose level
administered was generally higher, see table 1 and 2,
even with 50 percent reduction in concentration

during week 2 and 67 percent reduction in concentration
during week 3 and 4 ot lactation.

No significant effects on fertility of males or
females at any dose or in any generation was evident.
This conclusion is supported by the failure to find
dose related effects on the téstes weight or on
histological examination of the testes. No dose
related histological effects were seen in ovaries,
There was no dose related differences in the number
of second matings or in the time required for
cohabitation. The fertility of Fischer 344 rats is
not high, 60-79 percent in controls, and the vari-
ability of the fertility probably would allow detection
of ounly severe reductions in tertility.

The lengths of gestation was prolonged by 1 day in
approximately one halt the FU dams producing Flb
litters only in the highest dose group. This effect
could result trom delayed implantation, hormonal

_imbalances, or parturition problems.

~ The mean body weights ot the FU yencration were

statistically signiticantly reduced compared to
controls prior to mating, at the highest dose level.
since body weight gain per gram of food consumed was
apparently nearly always less in the high dose group
than in the other treatment groups or the controls, the
body weight decrease cannot be explained by decreases
in food consumption. At this dose leveli, food
consumption was trequently satistically signiticantly
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increased over control values. At the two lowest dose
levels, food consumption was generally apparently in-
creased, but it was seldom satistically aignificant.
Thus, the weight reduction probably is real,

During lactation, the body weights of FO dams in the

high dose group were not consistently reduced and in

the middle dose group in the FO dams lactating for the
Flb litters, there were no statistically significant
reductions in body weight compared to controls, Notai

It was in the mia dose group and during lactation for Flb
litters, that the LEL for pup weight depression occurred.

The body weights or rl females durinyg yestation and
lactation for Fia and F2b litters were inftrequently
signiticantly aitferent from control weights{see table 6).
After weaning of the F2b litters from week 44-77 were
adult Fl female body weights significantly iess than
control weights for the target doss level of 2V mg/kg.

The body weights of male Fl rats were not airrerent

from control weights at any time atter weaning.

Pup body weights were siyniticantly reduced over
control weights in the Fla and Flb pups only. These
reduced pup weights occurred at the hjghest dose
throughout lactation and in the mid dose only toward
the end of lactation, and only in the Flb pups, The
NOEL was the lowest target dose level administered,

Pup viability was reduced at parturition and during

the £irst day of lactation in Fla and Flb pups at the
target dose level of 60 mg/kg (actual 76.1 to 133
mg/kg/day) only. A reduction in litter size probably
also occurred in the highest dose yroup in the Fla
litters. The apparent reduction probably was dominantly
due to a decrease in number of female pups born, causing
a significant difference in the sex ratio at birth, -

Pup viability was more severely and signiticantly
reduced in the Flb litters than in Fla litters at

birth and between birth and lactation day 1 in addition
to the period between lactation day 1 and lactation

day 4. The sex ratio in these Flb pups was normal,
probably because male, in addition to temale pup
viability, was less than in the Fla litters.
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Anomalies and variations occurred in Flb litters

of the high dose which died during lactation, This
was the only group for which those effects could be
determined because it was the only group apparently
for which skeletal examinations were conducted. 1In
addition, it was the only group in which a large
number of nonscheduled pup deaths occurred.

These skeleltal anomalies and reductions in ossification
are generally consistent with similar eftects

produced by 2,4-L in the teratoyenicity study in

Fischer 344 rats, The NOEL for developmental effects
in that study is 25 mg/kg/day.

Tha absolute and raldtlve liver waights of FO males

were statistically siygniticantly reduced at all dose
levels at terminal sacritice, The absolute and

relative kidney weights ot FU temales were statistically
elevated over control weights at all dose levels.

There was not a "clean" dose-~response relationship

and the report did not consider the eftect on either

sex to be biologically significant.

The liver weight reductions seen in the males may

not be toxicologically or pharmacologically signiticant,
and could be an artifact of the study.

a) There was no "smooth" dose response relationship
with the liver weight and the dose of the test chemical.
b) Fl males and females demonstrated no liver

weight reductions,

c) No significant liver weight reductions occurred

in a Y0-day subchronic or a chronic study conducted

at 1, 5, or 45 mg/kg/day in the Fischer 344 rat.

d) The reductions probably are not due to the slight
thyroild effects analogus to the thyroid effects seen

in the subchronic and chronic studies, because only
higher elevations of T4 than those seen cause glycogen
depletion in the liver.
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e)The reductions are not due to an interaction

of 2,4-D with the liver histological tindings seen.
The liver welights In control animals with and without
focal necrosis, multifocal necrosis, or kasophilic
alterations were each not different from.each other,
Similar comparisions failed to detect dittences in
the highest dose level group,

f) Food consumption apparently increased at all the
higher dose levels, and in some cases the increase
was satistically signiticant. Thus, the liver weight
reductlon is not due a reductxon in tood conaumptlon.

The satistically s;gnltxcant kldney we1gnt increase

in femalea of the FU0 generation probably are not
correlated with the kiuney histopathology seen the
males and female of the subchronic and chronic
studies. No kidney histopathology was seen in any
animals in the reproduction study. In dadition, the
kidney weights of 5 rtemales in control animals were
an averaye of 0.l8 g for the lett or the right kianey,
whereas the average Kkidney weights in the remaining
control animals were 0.9 g for the lett or the right
kidney, approximately 3 stanuard deviations ditterent,
Thus, if these 5 animals are removed from r-ntrols, the
kidney welights in dosed animals are Lonparable to
controls.,

It is concluded that the kidney'weight increase is
due to an anomaly in the kidney weights of 5 control
females, and that it is not due to the test substance.:

No significant dose-related histopathology oceurred
in any organ at any dose level in any generation.
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